Abstract. During the 2011-2013 period in RIMSA, Troyan (Bulgaria) a comparative testing of phenological and botanical changes of some annual drought-resistant cereal and legume pure crops (bitter vetch, chick-pea, foxtail millet and true millet) for foothill regions of Central Balkan Mountains was accomplished. It was found that regardless of the reason of harvesting (for forage or for seeds) and concrete climatic conditions of the year, the legumes (chick-pea and bitter vetch) had a longer growing period than cereal species (foxtail millet and true millet). A better density of crops had the cereals but more weeds were seen in legume forage areas.
Introduction
In the last 10-20 years has increasingly seen the adverse effects of global warming on plant species. In this connection, average annual air temperature in Bulgaria have a tendencies to increase and recently varied between 10 o C and 14 o C, but prevailing values are between 11-12 o C. Total for territory of country average annual rainfall are decreased and amounted to 672 mm, but they are unevenly distributed. Because of that use of annual summer forage pure crops and mixtures is topical and in accordance with observables increasingly unfavorable climate changes on a global and regional aspect.
This suggests timely establishment of herbage fodder species suitable for growing under dry conditions [WILKINS and VIDRICH, 2000] . In a changing of climate some researchers focus to examination of cereal and legume pure crops such as ensuring receipt of sustainable and environmentallyfriendly forage production [PAUL et al., 2002; KAMPHUIS et al., 2013] . Testing of different annual species is very important for animal feeding in dry summer period-respectively by June to Due to specific soil and climatic conditions of foothill regions of Central Balkan Mountains and absence of studies, in a series of studies over last several years was established suitability for use of some annual cereal and legume forage pure crops and their season mixtures (winter, spring and summer) for production of green forage.
[ LINGORSKI and KERTIKOV, 2006; LINGORSKI and KERTIKOV, 2009; LINGORSKI and KERTIKOV, 2010] The purpose of this study was to establish of phenological and botanical characteristics of some untraditional droughtresistant annual cereal (foxtail millet and true millet) and legume (chick pea and bitter vetch) fodder monocultures for foothill areas of the Central Balkan Mountains (Troyan region). ), and they were consistent with purity and germination of seeds. The care for crops during vegetation period was limited to maintenance of experimental areas free of weeds.
Material and methods

Results and discussion
In this experiment were monitored the following indicators:
1. Phenological observations-they are shown in Tables 1-6 for years, forage crops and directions of use. The occurrence of different phenophases in tested legume and cereal crops in 2011 are shown respectively in Tables 1 and 2 . The table's shows that according to dates of sowing phenophases of studied species began at a different time depending on their biological characteristics and climate conditions of the year. Over the next phenophases foxtail millet overtake true millet as follows: in ear formation-with 6 days, at beginning of flowering-with 4 days, in lactic ripeness-with 8 days and in picking ripeness of seeds-with 9 days.
In 2012 (Tables 3 and 4) In both crops, it is affected by the occurrence of the next phenophases.
Thus, the bitter vetch overtake chickpea with 5 days for stem formation, with 6 days of growing up and ear formation, with 4 days in flowering, with 3 days at beans formation and with 3 days in lactic and complete ripeness of seeds.
In cereal crops at same date of sowing (9 th May) sprouting and tillering have occurred at same time-on 19 th May respectively and on 5 th June, i.e. after 11 and 28 days. In next phenophases foxtail millet overtake true millet as follows: in ear formation-with 4 days and in beginning and complete flowering-with 3 days, in lactic ripeness of seeds-with 8 days. This was reflected on emergence of a successive phenophases and bitter vetch overtake chick-pea with 2 days at stem formation, with 3 days of growing up, with 4 days at bud formation, with 5 days of flowering and 3 days at beans formation. In this phase, it was carried out their harvesting for green mass production.
In cereals ( During the next phenophases foxtail millet overtakes true millet as follows: in ear formation-4 days early and full flowering-with 5 and 4 days. In same phase was carried out harvesting for green mass. Table 7 by years and average for experimental period. From table is seen that in 2011 production of forage at least time to reach of readiness to harvesting was necessary cereal crops-44 days for foxtail millet and 49 days for true millet, while in legumes by 68 to 72 days in chick-pea and bitter vetch, respectively. In 2012, at least time to accumulate a plant matter, i.e. rare ripeness had cereals-42 days in foxtail millet and 45 days for true millet, while in legumes reached 71 days in chick-pea and 72 days in bitter vetch.
Duration of vegetation period of forage crops for fodder production-it is given in
Continuous rainfalls in spring of 2013 caused a late sowing on forage crops, and leading to a shorter time to reach of their different phenophases. This made impossible to harvest crops for seeds. In feed production most rare ripeness from cereals had foxtail millet-54 days, while in other tested crops time to reach harvesting readiness was almost the same-58 days in chick-pea and true millet and 59 days in bitter vetch.
During experimental period (2011-2013) in fodder production duration of vegetation period varied as follows: for legumes-from 59 to 72 days in bitter vetch (mean 68 days) and from 58 to 71 days at chick-pea (mean 66 days); in cereal crops-from 44 to 54 days in foxtail millet (mean 47 days) and from 45 to 58 days in true millet (mean 51 days).
Regardless of weather conditions of year, tested legumes had a longer cycle of vegetation than cereal crops.
3. Duration of vegetation period of forage crops for seed production-it is given in Table 8 by years and average for period 2011-2012.
The table shows that in 2011 was required more time to reach technical ripeness of the seeds.
The most time for that was needed for true millet and bitter vetch-respectively of 114 and 113 days, while chick-pea amounted to 106 days and in foxtail millet-only 76 days. To them the weed infestation reached 46.32% (for bitter vetch) and 46.79% (for chick-pea). The studied cereals had better growth, development and density and predominated in crops respectively with 82.14 and 62.32% participation. Their weed infestation amounted to 17.86% for true millet and 37.68% for foxtail millet. From Figure 2 shows that in 2012 weed background of studied forage crops varied within a relatively small limit, reaching 31.43% for foxtail millet to 34.88% for bitter vetch.
At same time sown cultures participated in crops respectively 65.12 and 67.44% for legumes and 66.67 and 68.57% for cereals.
Due to unfavorable weather conditions in 2013 weed background for tested forage crops varied widely.
A higher weed infestation of area was reported in legume crops-31.10% in bitter vetch and 36.00% for chick-pea (Figure 3 ). At same time the crops were a share, amounting respectively to 64.00 and 68.90% for legumes (chick-pea and bitter vetch) and 74.40 and 93.20% for cereals (foxtail millet and true millet).
Conclusion
The comparative study of some untraditional annual drought-resistant forage crops for foothill conditions of Central Balkan Mountains (Troyan region) showed that regardless of trend of harvesting (for forage or seeds) and concrete climatic conditions of the year, legumes (chick-pea and bitter vetch) had a longer growing period than cereal species (foxtail millet and true millet).
Thus, in fodder production duration of vegetation period varied as follows: for legumes-from 59 to 72 days in bitter vetch (mean 68 days) and from 58 to 71 days at chick-pea (mean 66 days); in cereal cropsfrom 44 to 54 days in foxtail millet (mean 47 days) and from 45 to 58 days in true millet (mean 51 days). In production of seeds vegetation period was prolonged and under bitter vetch amounted to 98 days, for chickpea on 94 days, for foxtail millet on 74 days and for true millet on 93 days.
A better density of crops had cereals but more weeds were seen in legume forage areas.
